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(54) ELECTRICALLY CONDUCTIVE MAGNETIC TONER 

(57)Abstract: 

PURPOSE: To provide an electrically conductive magnetic toner ensuring high image density, 
hardly causing fog and excellent in fixability. 

CONSTITUTION: This electrically conductive magnetic toner contains a bonding resin : 
granular magnetic powder having <1x105Q.cm resistivity and 0.8-3(am average particle 
diameter and acicular magnetic powder having <1><105Q.cm resistivity and 1-5nm max. 
length, a bonding resin, granular magnetic powder and carbon black having 800-1,500-m2/g 
specific surface area and >200ml/100g DBP oil absorption, or a bonding resin, granular 
magnetic powder, the above- mentioned acicular magnetic powder and carbon black. This 
magnetic toner has 10-20^m average particle diameter and particles having <|j.m particle 
diameter accounts for <2vol.%. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The conductive magnetism toner characterized by the following. It is a magnetic toner 
containing a binding resin, particle-like magnetism powder, and needlelike magnetism powder, and 
specific resistance is 1x105. 40 - 80 % of the weight of particle-like magnetism powder and specific 
resistance whose mean particle diameter it is below omega-cm and is 0.8-3 micrometers are 1x105. It is 
below omega-cm and the maximum side length is 4 - 20 % of the weight of 0. 1-5-micrometer needlelike 
magnetism powder. The rate for which a mean particle diameter is 10-20 micrometers, and a thing 5 
micrometers or less accounts [ a particle diameter ] is below 2 capacity %. 
[Claim 2] The conductive magnetism toner characterized by the following. It is a magnetic toner 
containing a binding resin, particle-like magnetism powder, and carbon black, and specific resistance is 
1x105. 4 - 13 % of the weight of carbon black whose DBP oil absorption it is below omega-cm, 40 - 80 
% of the weight of particle-like magnetism powder and specific surface area whose mean particle 
diameter is 0.8-3 micrometers are 800-1500m2 / g, and is 200ml / lOOg or more. The rate for which a 
mean particle diameter is 10-20 micrometers, and a thing 5 micrometers or less accounts [ a particle 
diameter ] is beiow 2 capacity %. 

[Claim 3] The conductive magnetism toner characterized by the following. It is a magnetic toner 
containing a binding resin, particle-like magnetism powder, needlelike magnetism powder, and carbon 
black. Specific resistance is 1x105. 40 - 80 % of the weight of particle-like magnetism powder whose 
mean particle diameter it is below omega-cm and is 0.8-3 micrometers, Specific resistance is 1x105. 3 - 
10 % of the weight of carbon black whose DBP oil absorption 5 - 15 % of the weight of 0. 1-5- 
micrometer needlelike magnetism powder and specific surface area is [ the maximum side length ] 800- 
1500m2 / g below in omega-cm, and is 200ml / lOOg or more. The rate for which a mean particle 
diameter is 10-20 micrometers, and a thing 5 micrometers or less accounts [ a particle diameter ] is 
below 2 capacity %. 

[Claim 4] The conductive magnetism toner according to claim 1, 2, or 3 which makes carbon black 
come to adhere to the front face. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shews the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a conductive magnetism toner. It is related with the 
conductive magnetism toner which can be used suitable for a xerography, the electrostatic printing 
recording method, etc. in more detail. 
[0002] 

[Description of the Prior Art] It is divided roughly into the binary system development method which 
generally mixes and uses a carrier and toners, such as iron powder and ferrite powder, as a dry- 
developing method used for a xerography, and the one-component-system developer which does not use 
a carrier. 

[0003] However, since the so-called toner concentration control mechanism in which only the initial 
complement is supplied with consumption of a toner is needed, there is a problem in the former in 
respect of enlargement of equipment, and cost quantity. 

[0004] On the other hand, 1 magnetic component method of the latter was in use, and when using as a 
color toner since the black magnetic substance is contained in a toner while the former trouble can be 
improved, the problem was in the manifestation of color. 

[0005] Generally as a toner used for a nonmagnetic 1 component development method, it excels in the 
triboelectrification nature to elastic developing rollers, such as urethane, and is easy to form a uniform 
thin layer on a developing roller, namely, the thing excellent in the toner fluidity is called for. 
[0006] The method using the silica to which processing of coating of the method (JP,59-187539,A) 
using the silica which carried out the coat of the amino denaturation silicone, for example, the method 
(JP,50- 198470, A) using the silica processed by the specific silane coupling agent, etc. was performed as 
a method of raising triboelectrification nature as an external additive is proposed. 
[0007] However, since this silica adhered to a developing roller, the triboelectrification nature of a toner 
was spoiled and the amount of electrifications of a toner fell during running by friction with a 
developing roller while electrification nature improves when the silica to which these processings were 
performed is used as an external additive, there was a fault that a fogging occurred or the problem of 
picture concentration falling occurred. 
[0008] 

[Problem (s) to be Solved by the Invention] this invention is made in view of the aforementioned 
conventional technology, its picture concentration is high, it does not almost have generating of a 
fogging, and aims at offering the magnetic conductivity toner excellent in the fixing property. 
[0009] 

[Means for Solving the Problem] Namely, this invention is a magnetic toner containing ** binding resin, 
particle-like magnetism powder, and needlelike magnetism powder. Specific resistance is 1x105. 40 - 80 
% of the weight of particle-like magnetism powder and specific resistance whose mean particle diameter 
it is below omega-cm and is 0.8-3 micrometers are 1x105. It is below omega-cm. The maximum side 
length comes to contain 4-20 % of the weight of 0. 1-5-micrometer needlelike magnetism powder. The 
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conductive magnetism toner characterized by for a mean particle diameter being 10-20 micrometers, and 
the rate for which a thing 5 micrometers or less accounts [ a particle diameter ] being below 2 capacity 
% It is a magnetic toner containing (it is hereafter called this invention I), ** binding resin, particle-like 
magnetism powder, and carbon black. Specific resistance is 1x105. It is below omega-cm and 40 - 80 % 
of the weight of particle-like magnetism powder and specific surface area whose mean particle diameter 
is 0.8-3 micrometers are 800-1 500m2 / g. It comes to contain 4 - 13 % of the weight of carbon black 
whose DBP oil absorption is 200ml / lOOg or more. The conductive magnetism toner characterized by 
for a mean particle diameter being 10-20 micrometers, and the rate for which a thing 5 micrometers or 
less accounts [ a particle diameter ] being below 2 capacity % It is a magnetic toner containing (it is 
hereafter called this invention II), ** binding resin, particle-like magnetism powder, needlelike 
magnetism powder, and carbon black. Specific resistance is 1x105. 40 - 80 % of the weight of particle- 
like magnetism powder whose mean particle diameter it is below omega-cm and is 0.8-3 micrometers, 
Specific resistance is 1x105. The maximum side length is [ 5 - 15 % of the weight of 0.1-5-micrometer 
needlelike magnetism powder and specific surface area ] 800-1500m2 / g below in omega-cm. It comes 
to contain 3 - 10 % of the weight of carbon black whose DBP oil absorption is 200ml / lOOg or more. A 
mean particle diameter is 10-20 micrometers, and a particle diameter is related with the conductive 
magnetism toner (henceforth this invention III) characterized by the rate for which a thing 5 
micrometers or less accounts being below 2 capacity %. 
[0010] 

[Function and Example(s)] This invention I-III It excels in fixing nature and the low resistance-ization is 
attained, and each conductive magnetism toner is high picture concentration, even if it is low 
development potential, and it has the outstanding property [ say / that generating of a fogging gives a 
few good picture ]. 

[001 1] For this invention I, as described above, specific resistance is 1x105. 40 - 80 % of the weight of 
particle-like magnetism powder and specific resistance whose mean particle diameter it is below omega- 
cm and is 0.8-3 micrometers are 1x105. It is below omega-cm, and the maximum side length contains 4 
- 20 % of the weight of 0. 1 ^-micrometer needlelike magnetism powder, a mean particie diameter is 10- 
20 micrometers, and it is characterized by the rate for which a thing 5 micrometers or less accounts [ a 
particle diameter ] being below 2 capacity % 

[0012] For the particle-like magnetism powder used for this invention I, specific resistance is 1x105. It 
is below omega-cm, and if a mean particle diameter is 0.8-3 micrometers, there will be no limit 
especially about the quality of the material. 

[0013] Specific resistance of the aforementioned particle-like magnetism powder (electrode area puts 
this particle-like magnetism powder into the cylindrical electrode of 2 0.28cm, and the load of 200 
g/cm2 is added) the value when measuring under the electric field of 50 V/cm, and the following 
being the same - since the internal resistance of the conductive magnetism toner obtained becomes high 
and becomes the fall of the picture concentration in a low development potential system, and the cause 
of an increase of a fogging, in being too much large — 1x105 It is below omega-cm. 
[0014] Moreover, since the variation in magnetic **** occupied to a toner particle becomes large, and 
the conductivity of a toner particle and fixing nature become bad in being too much small when too 
much large, 0.8-3 micrometers of mean particle diameters of the aforementioned particle-like magnetism 
powder are 0.8-1 .5 micrometers preferably. 

[0015] As the aforementioned particle-like magnetism powder, it has a spinel, aPEROPUSU kite, 
hexagonal, a garnet, and orthoferrite structure in crystallography, for example, a ferrite, a magnetite, etc. 
are raised. As a constituent of a ferrite, metallic oxides, such as nickel, zinc, manganese, magnesium, 
copper, a lithium, barium, vanadium, chromium, and calcium, a trivalent ferric acid ghost, etc. are 
raised, for example, and a ferrite is obtained by usually calcinating a metallic oxide and a trivalent ferric 
acid ghost. As an example of representation of the aforementioned particle-like magnetism powder, the 
Titan Kogyo K.K. make, magnetite BLACK-SP, etc. are raised, for example. 

[0016] Although the magnetic force of constraint to the development roll of the conductive magnetism 
toner obtained declines, and it is based also on the content of needlelike magnetism powder in many 
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[ too much ] when too much few, since the dispersibility to a binding resin becomes bad, the content of 
the particle-like magnetism powder in the conductive magnetism toner of this invention is 50 - 60 % of 
the weight preferably 40 to 80% of the weight. 

[0017] Moreover, for the needlelike magnetism powder used for this invention I, specific resistance is 
1x105. It is below omega-cm, if the maximum side length is 0. 1-5 micrometers, there will be no 
limitation especially about the quality of the material, and it is good if it is the same as that of the 
aforementioned particle-like magnetism powder. 

[0018] as the typical quality of the material of this needlelike magnetism powder — gamma-Fe 203 etc. - 
- it is raised 

[0019] Since the internal resistance of the conductive magnetism toner obtained becomes high and 
becomes the fall of the picture concentration in a low development potential system, and the cause of an 
increase of a fogging in being too much large, the specific resistance of the aforementioned needlelike 
magnetism powder is 1x105. It is below omega-cm. 

[0020] Since the variation in needlelike magnetism **** occupied to a toner particle becomes large, and 
the conductivity of a toner is no longer acquired when too much small when too much large, the 0. 1-5 
micrometers of the maximum side length of the aforementioned needlelike magnetism powder are 0.8- 
1.5 micrometers preferably. Moreover, since the conductivity of a toner will no longer be acquired if too 
conversely small [ if too large, what is cut at the time of toner manufacture .will increase, and ], as for the 
aspect rati o (the long side / shorter side) of the aforementioned needlelike magnetism powder, it is 
desirable that they are 3-20, and ********** 5-10. 

[0021] As an example of representation of the aforementioned needlelike magnetism powder, the Titan 
Kogyo K.K. make, magnetite MR-BL, the Kanto Denka Kogyo Co., Ltd. make, magnetite CJ-3000B, 
etc. are raised, for example. 

[0022] As a binding resin used for the conductive magnetism toner of this invention I, thermosetting 
resin, such as thermoplastics; denaturation acrylic resin, such as polystyrene, polyethylene, 
polypropylene, a vinyl system resin, a polyacrylate, a polymethacrylate, a polyvinylidene chloride, a 
nolyacrylonitrile, a polyether, a polycarbonate, a thermoplastic polyester, a thermoplastic epoxy resin, 
and a cellulose system resin, phenol resin, melamine resin, and a urea resin, is raised, for example. 
[0023] The conductive magnetism toner whose mean particle diameter is 10-20 micrometers is obtained 
by grinding it mechanically, after the conductive magnetism toner of this invention I kneads the additive 
used the aforementioned particle-like magnetism powder, the aforementioned needlelike magnetism 
powder, a binding resin, and if needed using kneading machines, such as a hot calender roll, a kneader, 
id KUTORUDA, and a biaxial kneading machine, and classifying further. In addition, when this mean 
particle diameter is too much large, it becomes that negatives are hard to be developed and picture 
quality comes to deteriorate, and when this mean particle diameter is too much small, being adjusted in 
this invention I, so that the mean particle diameter of a conductive magnetism toner may be set to 10-20 
micrometers has much fogging, and it is because the fall of picture concentration arises. 
[0024] As the aforementioned additive, although electrification assistants, such as an azo system metal 
color and a Nigrosine system color, various coloring agents, various fixing assistants, etc. are raised, for 
example, this invention is not limited only to this instantiation. 

[0025] Moreover, in this invention I, in order that the particle diameter contained in a conductive 
magnetism toner may raise the conveyance nature of the conductive magnetism toner obtained within 
the development counter of a low development potential system as for the rate of a thing 5 micrometers 
or less and may deal in high picture concentration, it is adjusted so that it may become below 2 capacity 
%. 

[0026] Although the particle-like magnetism powder used for the conductive magnetism toner of this 
invention I can be used as it is, without using a coloring agent since it is generally carrying out black 
especially, it may blend coloring agents, such as carbon black, into this conductive magnetism toner if 
needed. 

[0027] Furthermore, in order to make the conductivity on the front face of a particle of the obtained 
conductive magnetism toner equalize, you may make carbon black adhere to the front face in this 
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invention I. The method using high Nara Machine Factory BURJDAIZA known, for example as a 
method and a surface-treatment machine using common mixers, such as a turbine type agitator and a 
Henschel mixer, as a method of making carbon black adhering to the particle front face of a toner, on- 
GUMIRU by Hosokawa Micron CORP., etc. is raised. 

[0028] In this case, as for the amount of the carbon black to which a conductive magnetism toner 
adheres, it is desirable that it is usually a 0.5 - 1.5 weight section grade to the conductive magnetism 
toner 100 weight section. 

[0029] In the conductive magnetism toner of this invention I, the needlelike magnetism powder of 
specific specific resistance and a specific size is used, since this needlelike magnetism powder tends to 
contact each other in a toner and becomes easy to form a track, the conductivity of a toner particle and 
fixing nature are improved, and good picture quality is obtained. 

[0030] For this invention II, as described above, specific resistance is 1x105. It is below omega-cm. 40 - 
80 % of the weight of particle-like magnetism powder and specific surface area whose mean particle 
diameter is 0.8-3 micrometers are 800-1500m2 / g. It comes to contain 4 - 13 % of the weight of carbon 
black whose DBP oil absorption is 200ml / lOOg or more, and a mean particle diameter is 10-20 
micrometers, and it is characterized by the rate for which a thing 5 micrometers or less accounts [ a 
particle diameter ] being below 2 capacity %. 

[003 1] The thing same as particle-like magnetism powder used for this invention II as the particle-like 
magnetism powder used for this invention I is illustrated. 

[0032] Although the magnetic force of constraint to the development roll of the conductive magnetism 
toner obtained declines, and it is based also on the content of carbon black in many [ too much ] when 
too much few, since the dispersibility to the resin for binding becomes bad, the content in the conductive 
magnetism toner of the aforementioned particle-like magnetism powder is 50 - 60 % of the weight 
preferably 40 to 80% of the weight. 

[0033] Specific surface area is 800-1 500m2/g, and the carbon black used for this invention II will not 
have especially a limit, if DBP oil absorption is 200ml / lOOg or more. 

[0034] since the dispersibility of the carbon black to a binding resin becomes bad, and low resistance is 
no longer given to the conductive magnetism toner obtained when too much small, when the specific 
surface area (the value measured by the BET adsorption method by N2 gas adsorption and the following 
— the same) of the aforementioned carbon black is too much large 800-1500m2 / g - they are 800- 
1200m2/g preferably 

[0035] When many [ too much ], distribution and kneading become difficult, and since the melt 
viscosity of the conductive magnetism toner obtained becomes high, heat fixing nature becomes bad, 
and sufficient conductivity is no longer given when too much few, the content of the carbon black in the 
conductive magnetism toner of this invention II is 4 - 10 % of the weight preferably four to 13% of the 
weight. 

[0036] Moreover, it is adjusted so that the rate [ micrometers / 10-20 ] for which a mean particle 
diameter accounts for and a thing 5 micrometers or less accounts / a particle diameter / may become 2 or 
less % of the weight like the conductive magnetism toner of this invention I as for the conductive 
magnetism toner of this invention II. 

[0037] In addition, in order to make the conductivity on the front face of a particle of the obtained 
conductive magnetism toner equalize, you may make carbon black adhere to the front face like this 
invention I in this invention EL 

[0038] In the conductive magnetism toner of this invention II, since the carbon black which has a 
specific specific surface area and specific specific DBP oil absorption is used and it becomes [ the chain 
structure between carbon black particles becomes dense and ] easy to form a track, the desirable 
conductivity of a toner particle is acquired. 

[0039] This invention III For a conductive magnetism toner, as described above, specific resistance is 
1x105. It is below omega-cm. 40 - 80 % of the weight of particle-like magnetism powder and specific 
resistance whose mean particle diameter is 0.8-3 micrometers are 1x105. The maximum side length is 
[ 5 - 15 % of the weight of 0. 1-5-micrometer needlelike magnetism powder and specific surface area ] 
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800-1 500m2 / g below in omega-cm. 3-10 % of the weight of carbon black whose DBP oil absorption 
is 200ml / lOOg or more is contained, a mean particle diameter is 10-20 micrometers, and it is 
characterized by the rate for which a thing 5 micrometers or less accounts [ a particle diameter ] being 
below 2 capacity %. 

[0040] This invention III The same carbon black as a conductive magnetism toner being used for this 

invention II at the conductive magnetism toner of this invention I is blended. 

[0041] For the same reason as this invention and the reason in II, preferably, the content of the 

aforementioned particle-like magnetism powder, needlelike magnetism powder, and carbon black is 

adjusted [ 5 - 15 % of the weight of needlelike magnetism powder / 3 - 10 % of the weight of carbon 

black ] six to 9% of the weight 50 to 60% of the weight 40 - 80 % of the weight of particle-like 

magnetism powder, respectively, so that it may become 4 - 8 % of the weight preferably. 

[0042] In addition, this invention HI In order to make conductivity equalize, you may make carbon black 

the front face of a conductive magnetism toner adhere to the front face like this invention I. 

[0043] This invention III In a conductive magnetism toner The carbon black which has the needlelike 

magnetism powder of specific specific resistance and a specific size, and a specific specific surface area 

and specific specific DBP oil absorption is used. In order that it may make a track easy to make a track 

easy for this needlelike magnetism powder to tend to contact each other, and to form, and for this carbon 

black to make the chain structure between particles dense, and to form, As contrasted with the 

conductive magnetism toner of this inventions I and II, the property in which the conductivity, fixing 

nature, and picture quality of a toner particle are stabilized further is discovered. 

[0044] Next, it is this invention I-III. Although a conductive magnetism toner is further explained to a 

detail based on an example, this invention is not limited only to this example. 

[0045] After mixing using a mixer at a rate which shows the component shown in one to examples 1-8 
and example of comparison 13 table 1 in Table 2 (however, an external additive is removed), melting 
kneading was carried out with the 2 shaft kneading machine. 

[0046] After cooling, after pulverizing with a jet mill, it classified with the air current formula classifier, 
and the conductive magnetism toner was obtained. 

[0047] The particle size distribution (rate for which a thing 5 micrometers or less accounts [ a mean 
particle diameter and a particle diameter ]) and specific resistance of a conductive magnetism toner 
which were obtained were investigated. The result is shown in Table 2. 

[0048] Next the printer of the low development potential (150V) which has a photo conductor made 
from aluminum was equipped with the obtained conductive magnetism toner, and picture evaluation 
(picture concentration, a fogging, fixing property) was performed according to the following methods. 
The result is shown in Table 2. 

[0049] (b) The black solid section of the picture printed by the picture pattern with the picture 
concentration black solid solid section was measured with the Macbeth concentration meter, and it 
evaluated based on the following error criteria. 
[0050] [Error criterion] 

A: Or more 1.00B:picture concentration measured the reflection factor for the portion in which the toner 
is not printed among the pictures by which less than 0.80 (b) fogging printing of 0.80 or more and the 
less than 1.00C:picture concentration was carried out with the white concentration meter made from the 
Tokyo ****, and investigated the difference with the paper before printing, and picture concentration 
evaluated based on the following error criteria. 
[0051] [Error criterion] 

A: fog density ~ less than [ 0.05 ] B: - it investigated whether it exfoliates, after fog density sticks a 
cellophane adhesive tape 0.05 or more and on the picture by which or more 0.01 (c) fixing property 
printing of the less than [0.01 ] C:fog density was carried out, and the printed toner would exfoliate 
[0052] [Error criterion] 

A: exfoliation-less B: - it exfoliated for a while - C:exfoliation of was done - in addition in the 

example 2 of comparison, heating melting kneading was not able to be carried out 

[0053] 
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[0055] It turns out that it is what shows sufficient picture concentration and a few fogging, the 
conductive magnetism toner obtained from the result shown in Table 2 in the example keeping a fixing 
property each in the system of low development potential. 
[0056] 

[Effect of the Invention] The conductive magnetism toner of this invention does not worsen a fixing 
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property by the low development potential system, either, and does so the effect of forming high picture 
concentration and a good picture with little fogging. 



[Translation done.] 
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